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[Claim(s)] 

[Claim 1] The nutrition constituent for infants which has the ahmentary canal maturation 
acceleration operation characterized by blending sphingomyelin or sphingomyelin 
content phospholipid. 

[Claim 2] The nutrition constituent for infants according to claim 1 characterized by 
mcluding 0.05g - 4.0g of sphingomyelins per lOOg of solids of a constituent. 



[Translation done.] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nutrition constituent for infants 
which blended splungomyelin or sphingomyelin content phospholipid and which has an 
alimentary canal maturation acceleration operation. By taking in the nutrition constituent 
of this invention, maturation and development of an alimentary canal are promoted and 
ellectiveness, such as improvement in digestion nature, is acquired 
[0002] , H 

[Description of the Prior Art] Recently, about the nutrition constituent for infants the 
product which is an ultimate target and which was fairiy approximated to mother's milk 
in component is offered by improvement in a technique. However, in the fiinctional side 
the room of many amelioration is still left behind compared with mother's milk On tlie ' 
other hand, a few [ in spite of containing many sphingomyelins in mother's milk / the 
research remains in cell RE ** RU, and / the research report about the physiological 
function m a living body, especially milk infancy ]. Therefore, the effectiveness as one 
component of the nutrient of sphingomyelin is not recognized. Moreover, if it calculates 
from the nutrition constituent which made cow's milk the subject also in content and the 
analysis result (58 J. Nutr., vol. 1 16, pp.50- 1 986) which Zeisel and others reported about 
the milk powder for puericulture especially, the average sphingomyelin content in 
mother's milk contains 0.0018 - 0.0071%, and below a moiety with the milk powder for 
puericulture after a formula to being 0.0144%. In addition, the nutrition constituents for 
infants m this invention are the modified milk prepared for sucklings, proteolysis milk 
follow-up mjlk, specific nutrition modified milk or the modified milk prepared as an ' 
object for small children, and a baby food, and these do not ask gestalten, such as a 
liquefied article and retort workpiece and a desiccation article containing milk powder 
[0003] Moreover, although the lecithin which is the mixture of phospholipid is generally 
used as a natural emulsifier, sphingomyelin is not contained in typical soybean origin 
phospholipid as shown in Table 1. From such a thing, sphingomyelin is not enougli 
supplied with the nutrition constituent for infants by which current offer is made 
[0004] 
[Table 1] 



1 



The phosphoUpid presentation of the cow's milk origin and the soybean origin (%) 
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[0005] 

[ProblemCs) to be Solved by the Invention] hi view of the above-mentioned situation this 
invention persons were sure of the sphingomyelin contained in mother's milk being what 
has a certain physiological effectiveness to infants, and came research in piles 
wholeheartedly. Consequently, it found out having the effectiveness which promotes 
mfants' alimemary canal maturation. Therefore, this invention article makes it a teclmical 
problem to offer the nutntion constituent for infants which has an alimentary canal 
[0006^"'" ^'^^^l^'"ation operation by blending or strengthening sphingomyelin. 

[Means for Solving the Problem] In this invention, it is characterized by blending- 
sphingomyelin with the nutrition constituent for infants as an active principle which 
promotes ahmentary canal maturation. The refined thing is sufficient as the 
sphingomyelin to be used, and it may be used as sphingomyelin content phospholipid 
However, as shown m Table 1, as for the raw material, it is desirable that it is ****** 

l%fnf.^? ^^'^ ^ "^^^y P'^*^'" concentrate (WPC), etc. the approach ' 
CJF,J-47192,A) and butter which are extracted with the ether or an acetone as an 
fx^.m?^''^ of obtaining sphingomyelin from fresh milk, a whey protein concentrate 
(WPC), etc. ~ warming - there are an approach using the water-soluble fraction 
containing the butter card obtained by dissolving or butter SERAMU, an approach using 
the milk lat globule coat fraction contained in buttermilk or butter SERAMU etc and 
sphingomyelin contents are about 28%, about 9%, and about 9%, respectively Moreover 
the sphingomyelin which raised purity may be used by refining these sphingomyelin ' 
content phospholipid by technique, such as dialysis, ammonium sulfate fractionation gel 
filtration, isoelectric point precipitate, ion exchange chromatography, and solvent ' 
fractionation, such sphingomyelins and sphingomyelin content phospholipid - a liquid 
and fine particles - it can be used also in the state of which 

[0007] -nie nutrition constituents for infants of this invention are the modified milk 
powder for mfants, the modified milk powder for low birth weight infants, follow-up 
milk, the modified milk powder for allergosis children, etc., and protein, a lipid, sugar 
vitamins, and minerals are constituted as a principal component. Moreover, in addifion to 
this, the component which can be blended may be added to the nutrition constituent for 
mfants. As a source of protein, vegetable protein, such as milk protein fi-actionation 

°?^''I'Ax^'i TT' ^ ^^^^ ^'""^^^ concentrate (WPC), a whey protein separation 
object (WPI), alphaS-casem, alpha-lactalbumin, and a beta lactoglobulin, or soybean 
protein, and wheat protein, a peptide, amino acid which are whenever [ various 
decomposition ] and disassembled these protein in enzyme further, etc. can be used As a 
source of a lipid, the judgment oil of these fats and oils, hydrofined oil an ester 
interchange oil, etc. can be used for vegetable fat and oil, such as anim'al fat and oil such 
as fish oil contammg milk fat, lard, beef tallow, a bonito oil, a tuna oil, etc., or soybean 
oil, oleum rapae, com oil, palrn oil, palm oil, palm kernel oil, safflower oil, sesame oil 
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linseed oil, Oenotherae Biennis oil, a medium-chain-fatty-acid triglyceride (MCT) or 
cotton seed oil, and a pan. As a source of sugar, oligosaccharides, such as a lactose a 
maltose, giape sugar, cane sugar, a dextrin and a galactosyl lactose a fructo 
oligosaccharide, and lactulose, an artificial sweetener, fusibility polysaccharide or starch 
can be used. ' 

[0008] "As a vitamin and the source of a mineral CODEX specification and the related 
health activity regulation containing infant food of particular application food 
CAC/VOL.IX- the 1st edition and Supplement 1, 2, and 3, and 4" (Japanese international 
dairy league issue and 1993) 1993 "edition assigmnent item food additive handbook (the 
ilst edition of revision) (food, science company issue, and 1993)" Or "a report-to 
authorities food additive and food material natural product handbook" (the 12th edition) 
food, science company issue, and 1992) Wliat can be used can be used for infant food in 
die vitamins of a publication, and minerals. For example, as vitamins, vitamin A, vitamin 
B, vitamin C, vitamin E, a vitamm K, a folic acid, pantothenic acid, beta carotene 
nicotinamide, etc. can be mentioned, and calcium, magnesium, iron, copper, zinc,' iodine 
manganese, a selenium, etc. can be mentioned as minerals. Moreover, in order to blend ' 
sphingomyelin with the nutrition constituent for infants and to demonstrate an alimentarv 
canal maturation acceleration operation, when the intake of the usual nutrition constituent 
is taken into consideration, it is desirable to make it 0.05g or more of sphingomyelins 
included per lOOg of solids of a constituent, but even if it blends exceeding 4 Oe 
effectiveness does not change so much 
[0009] 

[The example 1 of reference] <Preparation of the sphingomyelin content phospholipid of 
the cow s milk ongm> After the chloroform-methanol (2: 1) solution extracted the 
reaction mixture which the protease was made to act on 1 0% water solution of a whev 
protein concentrate (WPC), and was obtained, it condensed, the acetone extraction was 
earned out further, and the conjugated lipid fraction was obtained. Next FURORO silyl 
colunm-chromatography processing of this conjugated lipid fraction was can ied out the 
phase extract was carried out with the chloroform-methanol solution, and the 
phospholipid fraction was obtained. Silica gel chromatography processing of this 
phospholipid fraction was carried out, the fraction obtained by carrying out a phase 
extract with the chloroform-methanol solution was freeze-dried, and sphingomyelin 
content phospholipid was obtained. Sphingomyelin content was 95.2%, when it colored 
by Ditbner s reagent and measured by the densitometry method, after carrying out thin- 
[OoTo] ^"""^^"^^^^^ processing of this sphingomyelin content phospholipid. 

[Example 1] To 24kg of <manufacture of infant formula using sphingomyelin> 
skimmilks, 750g (WPC) of whey protein concentrates, The addition dissolution of the 
4.4kg of the lactoses is carried out. To this Water soluble vitamins (vitamin-B 1 vitamin- 
B2 vitaniin-B6 vitamin B12, vitamin C, niacin, a folic acid, pantothenic acid.'a biotin 
a choline, inositol) minerals (a calcium carbonate, potassium chloride, magnesium 
sulfate, and sodium ferrous citrate -) 2.39kg of preparation fats which dissolved lOOg 
sphingomyelm 1 Og, and fat soluble vitamins (vitamin A, vitamin D, vitamin E, a vitamin 
K beta carotene) for the copper sulfate and the zinc sulfate, respectively was mixed and 
it homogemzed. The obtained solution was sterilized, it condensed and dried with the 
conventional method, and 10kg of milk powder was obtained. Sphingomyelin 13mg / 
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1 00m] were contained in the modified milk which dissolved in wami water and adjusted 
this milk powder to 13% of rates of a solid. 

[001 1] 

[Example 2] To 24kg of <manufacture of infant formula using sphingomyelin content 
hpid of the cow's milk origin> skimmilks, 750g (WPC) of whey protein concentrates 
The addition dissolution of the 4.4kg of the lactoses is carried out. To this Water soluble 
vitamjiis (vitamin-Bl , vitamin-B2 , vitamin-B6 , vitamin B12, vitamin C, niacin, a folic 
acid, pantothenic acid, a biotin, a choline, inositol) minerals (a calcium carbonate, 
potassium chloride, magnesium sulfate, and sodium ferrous citrate -) 2.0kg of 
preparation fats which dissolved 50g of sphingomyelin content phospholipid and fat 
soluble vitamins (the vitamin A, the vitamin D, the vitamin E, the vitamin K beta 
carotene) of the cow's milk origin obtained in lOOg and the example 1 of reference in the 
copper sulfate and the zinc sulfate, respectively was mixed, and it homogenized The 
obtained solution was sterilized, it condensed and dried with the conventional method 
and 10kg of milk powder was obtained. Sphingomyelin 17.7mg / 100ml were contained 
in the modified nulk which dissolved in warni water and adjusted this milk powder to 
1 3% of rates of a solid. 
[0012] 

[The example 1 of a trial] The experiment which carries out artificial childcare of the 
S.D. system rat of a <verification test of alimentary canal maturation acceleration 
operation> breast-feeding term using the synthetic milk prepared to rats was conducted 
After setting up the group (addition group) which prescribes for the patient the synthetic 
milk (sphingomyelin content of 2.2g in lOOg of solids) which added 0.5% (w/v) of 
sphingomyelin content phospholipid of the cow's milk origin obtained in the example 1 
of reference, and the group (additive-free group) which prescribes additive-free synthetic 
milk for the patient and performing a stomach camiulation operation to the rat of seven 
ages m day, artificial childcare was carried out ****(ing) by the syringe pump After 
having abstained from food on the 6th day of artificial childcare, having dissected on the 
7th, extracting the small intestine and measuring the weight and die length, the lactase 
which are scraping and a tunica-mucosa-intestini-tenuis enzyme in a cover glass about 
the tunica mucosa intestini tenuis, a maltase, and the disaccharide hydration enzyme 
activity and leucine aminopeptidase (LAP) activity of sucrase were measured under the 
ice temperature. The weight of a small intestine and the measurement value of die lensth 
are shown in Table 2. 
[0013] 
[Table 2] 

Weight and die length of a small intestine (average ** standard deviation) 

^ addition group Additive-free group Weight (g) 1 61 **0 1 1 

* 1.23**0.16 Die length (cm) 55.6**2.08 * 49.6**3.66 -1 * • p< 

0.05 (mami-whitney Utest) 

[0014] Activity measurement of the tunica-mucosa-intestini-tenuis enzyme in Table 3 
was performed by the following approaches. The homogeneity fraction was prepared 
with the homogenizer after suspending the tunica mucosa intestini tenuis in a cold 
physiological saline. It is Lowry about the protein content of the homogeneity fraction of 
this tunica mucosa intestini tenuis. It measured by law. Measurement of disaccharide 
hydration enzyme activity uses a lactose, a maltose, and a sucrose for a substrate, and is 
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substrate solution SOmicrol and homogeneity fraction SOmicroi of the tunica mucosa 
mtestini tenuis. It mixed and 37 degrees C incubated for 30 minutes, reaction mixture 
20microl ******** the amount of glucoses which was decomposed by the enzyme and 
separated was measured using the kit for glucose measurement (Wako Pure Chem 
industrial company make). The amount of glucoses (mumol) which separates in 1 minute 
by Ig of protein of the homogeneity fraction of the tunica mucosa intestini tenuis showed 
activity. Measurement of leucine aminopeptidase (LAP) activity used the kit for leucine 
aminopeptidase (LAP) activity measurement (Wako Pure Chem industrial company 
make). The result is shown in Table 3. hi addition, the rise of the increment in weight of a 
small intestine, elongation of a small intestine, the fall of lactase activity, sucrase activity 
maltase activity, and LAP activity was made into the index of alimentary canal 
maturation. 
[0015] 
[Table 3] 

Activity of a tunica-mucosa-inteslini-tenuis enzyme (average ** standard deviation) 

Addition group Additive-free gioup Lactase activitv 
38.42**17.49 * 93.42**20.67 (mumol/min/g protein) 

Sucrase activity 42.98**16.58 * 12.65** 6.80 (mumol/min/g protein) Maltase activity 
365.55**49.93 * 280.68**38.65 (mumol/min/g protein) LAP activity 101 30**43 95 * 

60.76**18.52 (lU/g protein) *;p<0.05 (mann-whitney 

Utest) ^ 

[0016] It was admitted that the weight of a small intestine increased an addition group 
compared with an additive-free group, and the die length of a small intestine was 
developing from Table 2. Moreover, as shown in Table 3, the lactase activity of an 
addition group fell and sucrase activity, maltase activity, and LAP activity rose. 
[0017] Usually, lactase activity falls at a breast-feeding anaphase, and sucrase activity 
and maltase activity rise. This is because the sucrase for ablactation approaching, and the 
need for the dialytic ferment lactase of the lactose which is coming to take in food other 
than milk little by little, and is the only sugar in milk falling, and decomposing cane sugar 
and a maltose, and the need for a maltase increase. Therefore, the activity of these 
disaccharide hydrolase is reflecting soon change of the small intestine function which 
lasts to the weaning period from a breast-feeding term. Leucine aminopeptidase (LAP) 
activity rises with maturation of an alimentary canal from the breast-feeding term as an 
enzyme which participates in proteinic terminal digestion. Since lactase activity fell and 
sucrase activity, maltase activity, and LAP activity rose in this experiment, as for the 
addition group, it turned out that the function of a small intestine has matured more as 
compared with an additive-free group. Sphingomyelin became clear [ promoting 
maturation of an alimentary canal ] from the above thing 
[0018] 

[Effect of the Invention] Since the sphingomyelin or sphingomyelin content phospholipid 
used by this invention has the operation which promotes maturation and development of 
an alimentary canal and becomes remarkable [ effectiveness, such as improvement in 
digestion nature, ], the constituent containing these is useful as physic or food. Moreover 
since maturation and development of infants' alimentary canal are promoted and it has 
effectiveness, such as improvement in digestion nature, by taking in as a baby food 
prepared as the modified milk prepared for sucklings, proteolysis milk, follow 1 rise 
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milk, specific nutrition modified milk, or an object for small children, it is useful 
especially as a nutrition constituent for infants. 
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[0 0 151 ryl'v't hMk-a-i^tCj^L-CiiCg!. T/U^~ 

/Htm (T /u^=.Mt'^mnm) &Yfm^-\tx. 



(it^M^ 7 -291904-^^^. J. Chem. S 
oc. , Perkin Trans. 1. 1994, p. 1257) , ;^ 

[00161 

mmmmi-^o t-t^wsim] ^^^ncoewf*, Edg 

[001 71 

T. f^mm^t-a-^} ti^9) ^^EdgS^^^^t^fi^ffiSr 
[00181 ;^Be»5(a, TBS— iisst i 

HO— O^^^.A^.^^^'^s^ss^R I 

0~ i 
OH 

WCH3C„H<:2n-2™)- (nl*. 2 1 9 coRflcoV'-f 

M(0^^•r^^7>^(??SIS-Cfo5) *fc{affl«i$tuT'bJ;i'^T 
!J— /uS-CSbS) Testis, (2S, 3S) 

yT/U^-;U~ 1 - y :^»ffl:^i^*fcl*^<o§!{SI^W(c 

[00191 

cH3C„H(2„-2n,)-5r^^5o rry-zi-Sj (DMH^m 
lb looBL^-cfc^^dS^-ffc J:i/Nr/p^/uS3g=L< liT 
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10 0 2 0] R<^#f4 Lv^ffi^tt LTfl. £ATW"b»^S l^fb 1 2 ] 

fl. n;4S 1 2(Oi: 8 {iC/4S$f ^ LV\ 

1 0 0 2 1 1 *5S?^©^ I ^t-^mcomc^ii Ll/^'f^:-a■^ nt; i 3 1 



OH 




C 1S S - 1 P ( 2S, 3S) 



HO-f 



[-fk: 1 4 ] 




[00 22] :^mm(Dit'^m(Om.t L.T{4, Sii^!^6<]|il 
M=^^^^5 to^-efci^^^^KF^i»J|3B$^^•r, Mx.Ji. ;^ ^' 

i'^^'^mm.. m^mm.. ->=^'ymm.. -^wv-^m 

I 0 0 2 3 1 *^?f5<k:-^ife(ii/^-f 

(E d g) S^fr»^i4Sr*L, Edg{i^-r?>SPN - 1 P 

itmiR^ (Edg) ^mm^^m-r^mm^mm-r^o 

tf«Sg^^,» (^Jx.}J. itiPfilfb. 'L«^B 

mm. ^mm) ^sfcs. ^^-c. m^A^i^mmi t 



O 18S - 1 P<25, 3S) 

& (copD) . M.\immmm.&mm. mt^mmik 

[0 0 2 4] :^^m(D^t'^^i:\&mt LXm\^^^tzltic 

•ffKommxhiiK. i^-mcfS.cxmm(Dii<Di)imiK^ 

nn. mn. ^m. mmm. ast^j, t£}£\cmm-r 

MIC, Htiia^b^!^^. ?ut:^Ji:LT, y >■flg®$>sv^^4 

Wip 6-298642 (CfSiKW i 5 ICl^${-r 5 ^ t AST? 

ts, ?ut;^j«, W!iifcsi^tt2tt£;jhm^-a-t>-yrTffi 

fllT't, ^jjPSi*, iSS:-C<fcl,^y45, 0. 0Q1~10% 

(w/v) , »*L<{io. oi~5% (w/v) -efe 
5, y bXtt, :*cS*3tEy vflBK, PJta*y 

>'5gK, y-yp^/^i^, y > 

^4 5 0 0~1 5 0 0 OcDT^y ::tdr'>ai'?-U'V-;}f y 3f- 
^ F - 6 8 ) , 1000~1 0000 «jK y Tyl^ 

dr U'^'^^y 3— v'u. 0 0 o~2 0 0 0 orosKy 

^^y-fe y y y -fe: y v^iflS^ 
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T m 0001~iS8^1OO mg /kgft:fi/B^ 1 9 1 [ilXfi^ 

ds-^fiii, j^isroaia, s#co^», i^m. ^mcx 

10 0 2 5] ^m^cDit-^mt^i^ &LT'D$immiCX-^X 



Cp^Z^, 



.CI 



Et2Zn 



A-ft-g-^fi, •i^*n<0::^iS (J. Schwartz Org. Synth., 
1992, Vol. 71, p. 83) TK^ft v'/l^:^ y -fe V 

^, *fc4i:^CO:&^fe (S. L. Buchwaldt,, Org. Synth., 
1992. Vol. 71, p. 77) [C^<0'Sm-^£~mtiyJ^=^ / 

m^t^h 2 2co^i[«t(t4fc(i5)•lISt>t«^>c>^/fl^^S:li: 
A**:«)tc:« 1 i - KxS^>. 1 — ^v^' 

r y->'U-±tc:B«i*SrWL,Tt>J;i/\ *f^ftti(c«, 7 a. 

[00 26] (B) N-i^^Lfc (S) -:^^JU^JU:^^ 
TSB^I I ION-»SlUfc (S) -^yuSiyU:*-^?-*^^ 



CpzZr, 



[-ft 1 5 ] 



C0CH3C„H(2„_2„j- (nfi, 2 1 9(^Fd5«OV^f 

[^k; 1 6 ] 



,ci 



(S) — fe y Vd^eGarnerPjCOi^Jfe (J. Org. Chem. , 19 
87, Vol. 52. 2361, Org. Synth.. 1991, Vol. 70, p. 

18) (:iJ;oT^fiX-r5:it*ST?#. *7tmfiRp"p5rffli/^ 
SCI ttjT^So 

l^k 1 7 J 



m 



tt;iti.ib*s«§^i-S^^!^^^i:— )^^c^ioTla^^Ty^'d^ 
if) ^)I^fi)cLTt.ckv^) rr-C, NWi^lSSAt LT 

0iJx.Ji. ^i^i>/i-:^^i^:ti^u:i)i=.ju (z) . t 
h>^v'*/Vslf— (Hoc) , t -T$yU;^-:Sr->*>'l'sK 
^/i' (Aoc) . y #=/^3^:3r->;^;/^/J^— /I', p— ^ 
h drv"<>'v^/^3^^v';*/^^K— /I', 2—^5' nyv— ^V'v? 

•So 

[0 0 2 71 (2)^1 CO^b-a-^K^-g-fig 
[^t 1 8 1 
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CpaZr^ 



-CI 



NHA 
I 



R-O— 



,R VI 



OH 




[0 0 2 8] 



1 

; 1 : ±iE ( 1 ) (A) X-mcTJV- 

>r^M\Lnk. JilB (1) (B) -e#fc^i I \<K>n- 
^SSlLfc (S) -Ti^;\^^fV:^^-^-/'^) 'J>iymMWii^K 

[ft 1 9 1 




So SJiSiaiS**-30~30'C, !Rp(C-20~O'C/45if S b 
[0 0 2 9] isicti. Ht-a-^Jic^L. TfSJc^-f^ 



vc 



Bioorg. Me 



d. Chem. Lett. , 1992, Vol. 2, p. 973|SiIS<^^ U ;^ n 

-e&So 

[0 0 3 0] m2X@: -ft-g-fej I I ro:^J5^-t^:/y 
[^k 2 0 ] 



VI 



SfiffiStt-r :^:^3!5^1»flg^?<D®^Srffl^^T, -2 0 — 10 0 
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(0 0 3 1 ] ^3 xm: m2Xm-C^#ib^^fcT5 

Ifb2 1] 

R'O— P— 0,^^^^,J\^^^-!!5;^R vn 

L 

±iSSJi;(*, {t'&ife V I CO 2 oWtK^Sco 5 1 fSTK^ 
^Erffli/^T^T5 ::<t*s-et?5, Sfctffiffi-cAf* Lv^;^i5fe 

tt, iil.TI-S^*fflSrIft§^-r^. A. BielawskabClJ: "P^a^ 
cfiX3t^f& (Tetrahedron Lett. , 2000, Vol. 41, p. 7 
821) /£*d\ al5i6tiy ^-SS^b&i: LT/^;^*n 

TSy^r hffitJi^^iX-CI/^^ (A. Boumendjellb, J. 
Lipid. Res., 1994, Vol. 35, p. 2305) 74?, 'J 

•e, TIS:^feO:*^^S»* A. Bielawska6>(0:Srj|fei;i 

h y 3i^^i';j?^f I? , ^mmmt^mv i 
~5 0t:, *f*L<»io'C~^s-c. i!c+5)>(ig*^b+^ 

10 0 3 2] ^4 xm: -ffc-g-i^V I I (©T 5 y ».S.Uf 

y >®fS(D=§-^igs^^*-t-5o ^4xm«os:^fi^jt 

t :^'ft; h y p« 3 '>'fk h y p« "f-zi--^ 

X{4:6£'ft: h y p'^./w->7>'t 3 '^it-r v y ij-^w 

^ia~4 ot;d5Sf*bi/\ y ^-KSi 
syy^/uvy/u (TMs) s) 

10 0 3 3] 



(S^JS^aji) ;^ ^'3^-Cl5-;^7^' v=''->>- 1 - y V 

1 . ;^ U:^-C15-N-Boc-N, 10- -Y y7°a fy 
y^l^zl^yl/ at-^^fe) 1 UCtiV^TR=n-C,oH2a. A = 
Boc, B=CH3. C = CH3) <D^|5S; 
T^V'=^>'#H^T> *mft;i&iti^/l-='/-fe>490rag (1.8 
niinol)^ffi'ft;p«^U>'2mlldi?S$-a:, Tki^ L/<«;<i? . 
1- Kxv'V (R=n-C^oH2i) 310 mg (1.8 oimol) Wig 

'fk;>^U':>'j^fR2 miSrJDx.. ISST i B*lfflfl8W-L-C^b 

v'j^g^/UtgrffJOl.O M-^:Sr-'t>'^f^l.8 ml(l. 8 ramol) Sr 
^P±. *tllO^>RI3jSii»iLfc„ •tCl'^ryl'T^t Kft-^ifeil I 
I (A = Boc, B = CH3, C = CH3) 118 mg (1.0 
'imo\)<D&{^:^=^u>^W!.2 mlSrJDx.. -20~O'C-C 

2[Hiwmbfc„ ^mM^^tVi-xi^-Mmm.-rv')^ju^ 

(^^i^:.//g^^3;g^yu= 9 :1— 6:1 — 4:1)-C 
«lii-rsr t(c:J;?)^jS{b-^ifeSrM&»*t!fei!Wi: LT35 

0 rag(i|K^88%)#yt, 

CaDn -41.4° (c 1.26, CHCI3) 

lH-^ft^R (CeDe. 80 t:) : 5 (ppm) 0. 89 (3H, t. J = 6. 
6 Hz). 1.28 (16H, s),1.40 (9H. s), 1.45 (3H, s), 
1.64 (3H. s), 1.99 (2H, q, J = 6. 7 Hz), 3. 69(1H, 
d, J = 6.3, 9.3 Hz), 3.90 (IH, dd, J = 1.8, 9. 3 H 
z), 3.95 (IH, dt. J = 1.5, 6.6 Hz), 4.41 (IH, t. J 
= 7. GHz), 5.53 (IH, dd, J = 7. 1, 15.4Hz), 5.71 (1 
H, dt, J = 6. 7, 15. 4 Hz) , m/z (CI) : CgaH^^NO^ (M+H) 
*i: UT<Dt|-33tM, 398.3200, ISifflffi 398. 3212 

[0 0 3 4] 2. :^\y-^-c\%-%oQ.-y^y ^:yd[i/i^ 

(•fb-^ifelV I|Ct3t''-CR = n-CioH2xs A=Boc) tO-g- 

1 t?^#b^^fc'^t;•g•ife95nlg (0.24 miDol) Srg^^O. 9ral ir^K 

0. lnil}Cj$yi-L, 50'G-t?5S#[!g^i^Lfc„ 

ofco rtuSri^y n-^ h (^^-y-v 

/g^g?3i^/w=2 : 1 — 1 : 1) f*&illi-^b:ii:(cij;?) 
^«fli-^i^Sr^fe?ft:t^i^||i: LTTO mg (i|X^82%) # 

[a]^ -1.6° (c 1.78, CHCI3) 

^H-NMR (270 MHz, CDCI3) : 6 (ppm) 0. 87 (3H, t, J = 
6.7 Hz), 1.25 (14H, s), 1.34 (2H, m), 1.43 (9H, 

s), 2.02 (2H, q, J = 6.7 Hz), 2.82 (IH, K), 
3.61 (IH, m), 3.77 (2H, d-SI, 3.7 Hz), 4.33 (IH, 

m), 5. 18 (IH, d,J =7.6 Hz). 5.50 (IH, dd, J = 6. 
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3. 15. 6 Hz). 5.74 (IH, dt, J = 6. 7, 15. 4 Hz) 
'^C-NMR (CDCI3) 14.1, 22.6, 28.3. 28.4, 29.0. 29. 

2, 29.3. 29.5, 29.6, 31.9, 32.3, 55.5. 64.2, 73.4, 
79.7, 128.9, 134.0, 156.6 

7cig:«-*fM (CaoHagNO^t Ur) 
HSiJffi (%) : C 67.08; Hll. 15; N 3.87 
tf^fit (%) : C 67. 19; HIO. 99; N 3.92 
[00 3 51 3. ;^ U:^-C 15-;^ 7 V- 1 - 
V ^m^y^'r/l^ (.it-^mv I I {r*^l^•CR = n-C^^,H2l. 
A = H, R' =CH3) (D-^l& 

mm^mn.T. 2T-#bnfc-ft-g-il^65 mg (0. 18 mmol) 
i:Eg*-ft:^^135 Big (0.4 imnol) raUCjg!;4> 
L. /^inU^i^iJeffiy Vffif h y ;^-?-yU50 mg (0.4 mino 

1) srspx. ^®T5B*ra^j«^Lfc, ^^.^m^mtr 
i:'^kiif>xm7i<.mm-rhv^M.i:mx.mmi^. mm- 

V/u^^u-^ h^y^y.^— (■^=^1^->-/'g^®?3;f^/u= 1 : 

1 — 1 : 2) ■vmm-r?,^kia.iommit^mAm^m 

tfcifei LT59 mg (l|R^70%) mm^n (2T- 

Wibnfcfk-g-W ^59 rag (14%) HUCZ^ttfco 
[a]o -5.4° (c 1.4, CHCI3) 

^H-NMR (270 MHz, CDCI3) : 6 (ppm) 0. 87 (3H, t, J = 

6.6 Hz). 1.25 (14H, s), 1.33 (2H. m), 1.42 (9H, 
s), 2.02 (2H, q, J = 6. 7 Hz), 3.77 (3H, d, J= 11.2 

Hz), 3.78 (3H, d. J = 11. 2 Hz), 3.79 (IH. ra), 4.0 
9 (2H, m). 4.33(1H, m), 5.03 (d. J = 9.0 Hz). 5.46 

(IH. dd. J = 6.0, 15.4 Hz). 5.76 (IH. dt, J = 6. 
7, 15. 4 Hz) 

*^C-NMR (CDCI3) 14. 1. 22. 7, 28. 3. 29. 1, 29. 2. 29. 

3, 29.5, 29.57, 29.61,29.7. 31.9, 32.3. 54.0. 54. 

4, 54. 7, 66. 1, 70. 0. 79. 7, 128. 4, 134. 0. 156. 0 m/z 
(CI): C^aH^gNO^P (M+H)*<!; UTWH-ffffi. 466.2863, 

HS'JfiS, 466.2855 
[00 3 61 4. ^l-:t-C15-:^y^>zfi^>-l- 
Vl^m ('(t:•^^K)UC*5^^TR=n-CloH2^) (o-^^ 

mg (0.05 mmol) ^M.it^'^l^l^ 
lml(cS?!l»LT?&*PL. 9:'{thV P^'^/Ui^yl^dO micro 
L (0.3 mmol) t:1Xl^^ ^ti-T 3 ^WffiJ^bfc, 
j^SrSSi^. S^:^=¥f->-0.5 mli:*0.5 ml^rJDx.. m2 

TJ^SSSLfco ^$20 mgSrTHF-7K (2 : 1) A^^W 

m^-r ?>^t\cx 10 mmit^m^m^m^ti^x 12 mg 

(I|X^71%) 

^H-NMR (270 MHz, CD3OD-CD3CO2D, 3:1) :6 (ppra) 0.8 
7 (3H, t, J = 6. 7 Hz). 1.27 (14H, s), 1.39 (2H. m), 

2.07 (2H, q, J =6.6 Hz), 3.41 (IH, m) , 3.92 (IH, 
dd, J = 7.0, 12.1 Hz), 4.06 (IH, m), 4.17 (IH, t, 



J = 7.8 Hz), 5.45 (IH, dd, J = 7. 7, 15.3 Hz). 5.86 
(IH. dt, J=6. 6. 15.1 Hz)ra/z (CI): C^gHa^NOgP (M+ 

H) *-tl.X(Dtmi&, 338.2026, HifliHtt, 338.2051. 

[0 0 3 71 (mmm2) :^l^yt-Cl8-^y '^=fi^ 
l^-l-V'^m ({b-^!!^ I iC*5^^T, R=n-Ci3H27) CO 

1 . ;^ U:^-C18-N-Boc-N, 10- VT^n ejJ-rV-^ 
7-fV=i'->>' (-lli-g-!^ I I CltJl/^T. R=n-Ci3H27, A 
= Boc, B = CH3. C = CH3) (O^f^ 

[a]^ -37.8° (c 0.84, CHCI3) 

'H-NMR (CgDs, 80 °C) : 6 (ppm) 0. 89 (3H, t, J = 6. 
7 Hz), 1.31 (22H, s),1.40 (9H, s), 1.45 (3H, s), 
1.64 (3H, s). 1.99 (2H, q, J = 6. 8 Hz), 3.69(1H, d 
d, J = 6.3, 9.0 Hz), 3.90 (IH, dd, J = 1. 5, 9. 3 H 
z), 3.95 (IH, dt, J ^ 1.5, 6.6 Hz), 4.41 (IH, t, J 
= 7.0 Hz), 5.53 (IH, dd, J = 6. 8. 15.3 Hz), 5.71 
(IH. dt. J = 6. 7. 15. 4 Hz) . 

'^C-NMR (CgDe) 14.1. 23.0, 24.3, 27.1, 28.4, 28.5, 
29.5, 29.6, 29.7, 29.9, 30.1, 32.3, 32.6, 62.5, 6 
4.8. 74.8, 80.3, 94.6, 130.6, 134.0, 156. 6 m/z (C 

I) : C2eH5oN04 (M+H)*t LTWtmia: 440.3670, mm 
ffi:440. 3652 

[0 0 3 8] 2. :^i^7i--ci8-Qoc-:^y ^ :y=fi^>- 
(it-^mv I tC*Jl.^T. R=n-Ci3H27, A=B o c) (D 

mmM \c02t mmc-^^ i^tzo m-&mi^o iir^8o% 

ffiA : 58~60't; 

[a]n -0.7° (c 1.6, CHCI3) 

^H-NMR (270 MHz. CDCI3) : S (ppra) 0. 87 (3H. t, J = 
6.7 Hz), 1.25 (20H, s), 1.34 (2H, m) . 1.44 (9H, 

s), 2.03 (2H, q, J = 6.8 Hz), 2.60 (IH, 7'n— K). 
3.61 (IH. m). 3.78 (2H, d-^S, 3.7 Hz), 4.34 (IH. 

dd. J = 2.9. 6.1Hz), 5.18 (IH, d, J = 7.6 Hz), 5.5 

0 (IH, dd. J = 6. 5, 15.5 Hz). 5.74 (IH, dt. J = 6. 

8, 15.4 Hz) 

^'C-NMR (CiXIlg) 14. 1, 22. 7, 28. 3, 28. 4, 29. 0, 29. 
2, 29.3, 29.5. 29.58. 29.63. 29.7. 31.9. 32.3. 55. 
5. 64.3, 73.4, 79.7, 128.9, 134.0, 156.6 

5c^5>Wffi (C23H45N04i: LT) 
MBlM (%) : C 69.22; Hll. 45; N 3.47 
tf-Sffi (%) : C 69. 13; Hll. 35; N 3.51 
[0 0 3 91 3. :^ ^'3^-C18-^ 17 vr^v'^'- 1 — 
y ({L-g-^iV I 1 i:l*3^^r, R=n-C 

13H27. A = H. R' =CH3) (D-^f^ 

[a]i> -3.5° (c 1.0, CHCI3) 

^H-NMR (270 MHz, CDCI3) : 6 (ppm) 0. 87 (3H, t, J = 
6.6 Hz), 1.25 (22H, s), 1.42 (9H, s), 2.02 (2H, 
q. J = 6.7 Hz), 3.77 (3H. d, J = 11.2 Hz). 3.78 (3 
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, H. d, J = 11.2 Hz), 3.79 (IH, m), 4.09 (2H, m). 4. 
33 (IH, m), 5.03(d, J = 9. 0 Hz) , 5.46 (IH. dd, J = 

6.0, 15. 4 Hz), 5.76 (IH, dt, J = 6. 7, 15. 4 Hz) 
*^C-NMR (CDCI3) 14. 1. 22. 7, 28. 3, 29. 1, 29. 2, 29. 
3, 29.4, 29.5, 29.58, 29.63, 29.7, 31.9, 32.3, 54. 
3, 54.5, 54.6, 66.2, 70.1, 79.7, 128.4, 134.0, 15 
6.0 m/z (CI): C^^H^.m^P (M+H)"i: LTW^-^M, 50 
8.3333, mmiS.. 508.3335 

[00401 4. ;^ U:*-— C18-:^7-< Vri'S^V— 1 — 
V>m (^b^^ r (c:*3V^T, R=n-Ci3H27) <D-^I& 

^H-NMR (270 MHz, CD3OD-CD3CO2D, 3:1) :6 (ppra) 0.8 
7 (3H, t, J = 6.6 Hz), 1.26 (20H, s), 1.38 (2H, m). 

2.06 (2H, q, J =6.6 Hz). 3.37 (IH. m), 3.95 (IH, 
dd, J = 7. 0, 12.1 Hz), 4.07 (IH, m), 4.19 (IH, t, 
J = 7. 8 Hz), 5.44 (IH, dd, J = 7. 7, 15.3 Hz), 5.86 

{IH. dt, J = 6. 6. 15. 2 Hz) 
Ttmi^Vfm (CisHaeNOgPt LT) 
K^'M (%) :C 56.82; HI 1.35; N 3.57 
ftS-fi (%) :C 56.97; H10.09; N 3.69 

[004 1] mmm a ) u:^- 2-t%j -3-'^ 

^--t- 5 /u- 1 , 3 - 'J:t-;v- i - y >.®. ({k-a-^j I (c 

I {C:*5V^T. R=C6Hg. A=Boc. B = CH3, C = 
CH3) O-a-fiK 

y ^—/VT-^^UlylO-i Dig (1.0 mmol). iK'mtmt'^ 
yU^y ■feV265 mg (LOmmol), -^'n^f^'/l'M^fil. 0 
■l^>'^^^0. 9 ml (0.9 nmiol), T^UT^t K'fb-g-iJfel 1 I I 
(A= B o c , B =CH3. C^CHg) 135 mg (0. 6 ram 

^-fk-a-i^^SM&ttt^Cil^Ki: UTISO mg (i|X^92%) 

[a]n -89.1" (c 1.48, CHCI3) 

»H-NMR (CgDe, 80 t) :5 (ppm) 1.39 (9H, s), 1.42 
(3H, s), 1.59 (3H, s),3.67 (IH, dd, J = 6. 3, 9. 3 H 
z), 3.94 (IH, dd, J =2.0, 9.3 Hz), 4.02 (IH, dt. 
J = 2.0, 6.4 Hz), 4.60 (IH, t, J = 6. 7 Hz). 6.22 
(IH, dd, J = 7.1, 15.9 Hz), 6.62 (IH, d, J = 15.9 
Hz), 7.00-7.15 (3H, ra). 7.26 (2H, m) 
"C-NMR (CeDe, 80 1C) 24.3. 27.1, 28.5. 62.5, 64. 
5, 74.4, 80.4. 94.6, 127.0, 127.1, 128.8, 128.9, 1 
29.9, 132.7. 156. 6m/z (CI): CigHagNO^ (M+H)*i: LT 
Wti-ff ffl : 334. 1948, llgUffi : 334. 1962 
10 0 4 21 2. i>'V:^$>'l^S;^U;^-Bo cT^yr 
jU=i~/umMW iit-^mv I ^C*5^^T. R=CeHg. A = 
B o c ) cD-a-gK 

■mmmi<D2 twim^-^!iS£.\^f^o it-^mi i (r=c 

eHg) 84 mg (0. 25imol) A^hmM^t-B-mm^mW t I. 
X66 mg (i|X^89%) #e>tT.fc„ 



: 78~80'C 
[a 3d +11.3° (c 1.32. CHCI3) 

'H-NMR (270 MHz, CDCI3) :6 (ppm) 1.43 (9H, s), 2. 
03 (2H, q, J = 6.8 Hz), 3.75 (IH, yu—h'), 3.79 
(IH, m), 3.85 (2H, ), 4.64 (IH, m) , 5.37 (IH, d, J 
= 8.3 Hz), 6.27 (IH, dd, J = 5.9. 15.9 Hz), 6.69 
(IH, d, J = 15.9Hz), 7.22-7.42 (5H, m) 
^^C-NMR (CDCI3) 28.2, 55.6, 63.5. 72.6, 79.9. 126. 
5 (20, 127.7, 128.5 (2C), 128.8, 131.4, 136.5, 15 
6.6 

Ttm-^mm (.c.^^H^sm^t lt) 

MMW. (%) : C 65. 24; H 8.03; N 4.67 
H-ffffi (%) : C 65. 51; H 7.90; N 4.77 
[0 0 4 3] 3. -^'-t-^yuS.;^ ^2t--B o c T5 /T 

/U=i— yuy (fk-g-ifeVI I |Cfc^^T, R = 

CgHg, A = H. R' =CH3) (D^fig 

^mmi<D3 tmmi,c-^^i^tz, m^m-i^i^, iix^65% 

[aln +0. 9° (c 0.9, CHCI3) 

•h-NMR (270 MHz, CDCI3) : 8 (ppm) 1.37 (9H, s). 3. 
76 (3H, d, J = 11.2 Hz), 3.78 (3H, d. J = 11. 1 H 
z), 3.93 (IH. m), 4.15 <2H. m). 4.58 (IH, m),5. 12 
(d, J = 8.3 Hz), 6.20 (IH, dd. J = 5. 4. 16.0 Hz). 
6.70 (IH, d. J =16.0 Hz), 7.18-7.40 (5H, m) 
'^C-NMR (CDCI3) 28.2, 54.3, 54.5, 54.6, 66.0, 66. 
9. 79.8. 126.5 (2C), 127.6. 128.3, 128.5 (2C), 13 
1.6, 136.6. 156.0in/2 (CI): CigHagNO^P (M+H)*i: L,r 
COW-i^M : 402. 161), mMim. : 402. 1632 

[0 0 4 4] 4. ;^U';^-2-rs:y-3--»-^5/u 

- 1 , 3-i^:t~/i— i-v>-m ut-^m I ic*3v^-c. 

R=C6Hg) (D^m 

f^i^itX^ f£:^>'otctztf>. iyVA^^i'i' ^^-^Vtf^y ^ 

i-ct "^fflffiufc, n^mi^o iixs^4i% 

^H-NMR (270 MHz, CD3OD-CD3CO2D, 4:1) : 5 (ppm) 3. 6 
5 (IH, m), 4.03 (IH. m), 4.14 (2H. m), 6.22 (IH, d 
d, J = 6.0. 16.0 Hz), 6.80 (IH, d, J = 16. OHz), 7. 
22-7.40 (5H, m) 

[0 0 4 5] 4 ) EdgS^*^f£:^+tM®! 

HL 60*ffiJ!aSriBaa^tTi •? A^L, BBRC '98. 263, p. 2 

5312^60 :&ffi{;:tito r , 10% i^miRskm^-^m L fcRPM 
I -1640jtflfi (Gibco)SrfflV^TiK)50if8ft«^U, Edgggt 

PSSLfdo :i»EdgS:^#:Sr«aaa^H(c^^Lr^^.5 HL 
HL60^Bagffi±(^Edgg^#:(i:. SPN - 1 Pt^^-t 

?>t. G^>^y<^m^v >'miti,. iP3^i—ifi:mmt 

5{FEBS Letter '96, 379, p. 260, BBRC "98, 253. p. 
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253) COT. ^Bart Ca^*aiffidSE<igS^f|:^£;^tt(Omi^ 
tti:^o Ca^^'^U'— M*SFura - 2 AMSrHL eOiffflflSJ-^ 
i^iJ^S-ttfco ^^M-fe^n^{::SfM®ffi? 1.2 nil?r^±a 
L.> ^ititSL^ LS - 50 B (^^•— , ^BajBJ 
Q.mmcmn^^^MO nm (Ca''-*-^: 
=^5-^—1- UfcFura - 2^:®®) i:380 nm (*SJ5j?Fura - 
2^16®) tC5?3:(r^i3#X.. 510 rm(D'^t)t%m^m-& 
Lfc, IScifei^a (|gl£0yi. 2*fcf4 3(?>'fk-g-!fei) *30 
niicroM«f|«^t?. •■r-Y ^ Vi^^fflV^riPX-fc^ 
^3t3ta^ iita: L TCa^-^^Sii^jp-t- S 7)^ if 5 b fco 

*/c, ifei^#)M^iP^ti 1 inicroMCOSPN - IP^ilJPL 
fc^. Ca^'^^i^itiPi-S/i^irp/ii-ffil^L. ^i^KwSPN - 
iP^$fettttc:ov>Tltf+ Lfc, HJte^aj 1 2 rofb^i^ 
SriSiiPLfc^, SPN - IPiiJD{c:J;5*ffl)}aF^Ca^*jef£ii>t)D 

nmm i . 2 ifcti 3 (D'it^m^ii^'M^tiCei^^mM'^ 

=&;S*»M®^ifelWS5jD^ SPN - 1 P (1 micro M)>&SsJO 

tt, ^\e^mm mmmmxi) -croca^^ta^ras^t^^f-r 

l^ta^lj 1 <??{t;-g-«Kl>4S0. 003—0. 03 microM^g^lC^Jl/^ 

nmm 2 (T^-fb-a-iKiii J:Tjf3itS0ij 3 (D^t-^m'^o. oi~ 

0.1 iDicroMSa{C*5l''T. fflffl^Sff 6«J{CSPN - 1P|C±5 

1 (Oit-^m'C 0. 015±0. 007 microM, MMm 2 CO^b-^ 
ifet? 0.030± 0.002 microM. MMM 3 (Dit-^t^-V 0.037 
±0.014 microM-C*>ofc;6S. IKiC Edgtt6ti4;45?S^$tu 
TV^Sx^7?>'CD EDgoflt l.SiO. 1 raicroMt ttiKi-S 

i HflEi^ 1 <o^t^m<oi^mmmafi^ioom. mmm 2 



i 




ED„(niicro M) 






1.8±0.1 




S^fiS^ 1 


0.015±0.007 


§ieti«^ 2 


0.030 ±0.002 


8 


0.037 ±0.014 



[0 0 4 6] mmm 5 ) !SsL<w^^mm^R\^^j¥m 



Eds^^mmm^i^x^^^mm^^tixto*) ( The a 

merican Society for Pharmacology andExperimental T 
herapeutics' 00. Vol. 58, 449M) , SPN - 1 Pi[^ 

hixX^^?> ( The American Physiological Society 9 

8, ci255M)„ vtox. ^m. Mmm KDit-^m^x^ 

5 -y hMiiJffiRl^M^-'V!^— ^>-^ic: ioT^iSL, 251 
m^\C:xLir ^y"^ (Explant culture) ic J; o Tfl 

mt--ft!k<ew-i^^mm^ io%4^j!&jaifcmsr^^fc'DMEM* 

m (Gibco)l:ir*&^L. ^[Hli^^-^L^:^$-iir/t^. 5x 
lO^^Sa / cm^CiJlBfla^A'tiffi?® L^®^(Cfflt^fc„ 

V=i'->/i-:7;<-X7;*- y /U-=> i; >- { lO mlcroM 

) tm^xmmmKDit^m. ^I'^tt;^^? v?r±a?^ 

mizmMl^. 24B$Pd3^. BrdUTs/ir-r (Science '82. 2 
18, p.474){-::J;oT^^«*SraiJSL-fc:„ -tcOiS*, ^ 
IS^lJ Id-fk-a-fett 0. 3~3 microMS^iCfcV^T. fflStfe 

i: UTffli/^fc;^7 5 >'<Coi/^Ttt30. 100 microMjg^gt 

2 lc:;^-f „ 

to 0 4 7] (S^MgetJ 6) =H - SPN - 1 P^rfflt^fc^ 

mmm4 tmcBd g^^t^i:mmmm\c^mLx\>-^i, 

^mtCi-D-CHmX^ F- 12JtJft ( 4t:{S:#. 10 ml) 

mm RlH^^iCftRA L.fc„ SJM^ffie 200 micro 
1 ( 1X10° mm/ml F- 12) iC, 1 nMW^'H- SPN 

- 1 P( 15 micro Ci/1 mM) tmM& 100 nMW^-^if^ 

it'^m mmm ut^m. mmm 2^t^m. mmmzit 
-^m) ^M^. 4"t»cT 3o^m m^mwvx) 

Um^n-ofz. 75>Rfl 12, 000 r prate: rm^^^it^, ± 
®Srm#-< »sa-iU'5' h^Sr^#(t'*j;u^1^(c:) •x'^' n 

(-<-;/i? 1.5 ml-C!S^^/<^T^Kc#L?ffi(iii:->V 
V3 OiS'— L 2100('<s/^-^V)T?Sk#tffi 
■tt^S'JJ^Ufco ^cciia;^SrtJ!.T£0^2{C^-r, r.C0ia 

mx<!). SPN - 1 Pi:i^«, njte^fii Hb-^i^, mmm 

2-ft-a-4*. Illfe^tJSco-fb-^i^/JS, - SPN - 1 Pizm 
[«2l 
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$^&i^^m( 100 nM) 


'H-SPN-IP fDPM) 






1323+ 81 




SPN - 1 P 


975 ± 45* 






1023 ± 66* 






843±127* 






1102± 379* 



_ (*, bSo.05) * : B^^t^M^c*^L.. 
^n?> PDGFTii'rof^jjiEtt-y-'i' v^^^it.. 0im^mn 

*fcS^of^5JiEf*iS®^c«tl^f4<Sr«^«£$-y:, it) 
M^ie^t:^it^T$-t^2.i%x.bi^r^^5„ SPN- IP 

-e, s PN- 1 p^jj^jMS^^fijt Lrffli/^T> ^MifiLf 

10 0 4 9] ( 1 ) iEffillkWin vitrojJJJlE^-r'/^cDSS 

3t#^ Lfcif I^J^^i^JK StAPx. rm:: S P N - i P ^ 
0. l~10microMi:/£S J; 5{CSg®Ufc. gp*,, h 

jkW in vitro|Ji^^v^/U(!:>fe-3TV'>-5o -t^Ji»P>rt;S: 
UybiJI'J^ftSr 5 3 0 n mtD^^mStX 9 

SSc] X 1 0 o 

(^V^n— yufi, S PN- 1 P*l^iP«4i-&t?S> 
■5) , 

'i:(r>'^^. S PN - 1 P 10 microMlCT. ^'M.VCB^^ 
[0050] ( 2 ) ^lEiWSa - Jfel=rt&lfflJjattE-f^ffl 



/l-T^t-S5:te0lJ 2 <^)^t:^!fe^ 0.01-1 microMT-j^Jn 
U S PN - 1 P 10 micro W^T^\ZXi^,X^&.^m^ 

O nin<^^3t3®«J;9iBiJ5£L. ffi>^e<J*T>f^^Sr±IE^ 

Lfco =e£oT, J^fJUjfiLl^ in vitro^7^y^lcMT^ SP 
N- 1 P^iJSJESjeSiJi: LTfflV^fc^^, 5llfe^j2<0<t 

2.0 

10 0 5 1] 

Yxmn^ihrnsi. mx.\-s.. mmmitm.. ■tmmm.) . 
A., vy-^^. mmmm^mm. v^^^^i^mmicmi^x 

m 1 ] ^mmcoif^m^mm^^mcE d gMstttSr 



0/0 {•ixmMicts\im ^m-r, 

[EI 3] rt^ite»a-»'^':^ffisf^ffltiixi^-rs PN- 1 
p«>^^ffl^^-f-. 
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■t 



lUlll 
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m4] 



too 



■8- 

i 




3!l»fi« Z 0.01 mIcroV 
KNfil Z 0.1 mkvoM 
3k Mm 2 ImlcroM 



7 a >• h--^— v^Wj^t 



(51) Int. CI.' IKSIJIH-^ 
A 6 1 P 11/00 
27/02 

29/00 10 1 

35/00 



F I 

A 6 1 P 11/00 
27/02 
29/00 
35/00 



f-f:'-^ (#%) 



1 0 1 



(72>B§«# m)\\ lE^ 

< «ftT:K 1-1-1 3!U3i:tTg!:);fe 



F^ — 4C086 AAOl AA02 AA03 AA04 DA34 

MAOl MA04 NA14 ZA33 ZA36 

ZA37 ZA40 ZA45 ZA59 ZA96 
ZB15 ZB26 

4H050 AAOl AA02 AA03 AB20 AB23 

AB25 AB27 AB28 AC40 AC80 
BD70 



-14- 



